Objective: Congenital anomalies of the kidney and urinary tract (CAKUT) are one of the most common birth defects. Our previous results indicate that conventional deletion of the key Wnt receptor of Lrp6 leads to a spectrum of renal hypoplastic and cystic kidney disorders, which are major phenotypes for CAKUT. Primary cilia are cellular organelle existing in surface and serving as signaling centre for multiple pathways. We found cilia are defect in Lrp6-/-kidney, but the underlying mechanism is unclear. We aim to discover the roles of Lrp6 in cilia-mediated pathway which disrupts cellular proliferation, differentiation and organogenesis in renal defects. Methods: Lrp6 beta-geo mice were raise and mouse embryonic fibroblasts (MEFs), murine inner medullary collecting duct (mIMCD3) was purchased from ATCC and cultured in UC Davis and Nanfang Hospital. Scanning electronic microscope (SEM) and immunofluorescence staining were performed according to standard protocol. Results: (1) The embryonic kidney samples from E18.5 Lrp6-/-mice were examined under scanning electronic microscope (SEM). Primary cilia in mutant kidneys exhibit extra slim/long (up), ungrown, short or curved cilia (bottom) compared with littermate control. The picture in big frame in upleft is the magnification of the picture in small frame (unpublished preliminary data). (2) The active state of phosphorylated Lrp6 (Tp1479) is co-localized with cilia markers of acetylated-tubulin and g-tubulin at basal body in MEFs and mIMCD3 cells. Phosphorylated Lrp6 (green) is expressed in the basal body in control MEFs, but absent in Lrp6-/-MEFs. Phosphorylated Lrp6 (green) is co-localized with acetylated-tubulin (red) and basal body marker of gtubulin (red) in mIMCD3 cells (unpublished preliminary data). Conclusion: Lrp6 mediated Wnt signaling may act through primary cilia with undiscovered mechanism which cause genetic renal defects and ciliopathy in CAKUT.
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